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10.1  INTRODUCTION 
 
Motorized cart is known as an effective tool and timeless that help people carry 
heavy loads. For farmers, it has an especially vital tool for moving goods. Oil palm 
farmers typically uses the wheelbarrow to move the oil palm fruit (Figure 10.1). 
However, there is a lack of equipment that should be further enhanced in capabilities. 
Motorized carts that seek to add automation to wheelbarrow as it is to help people 
save manpower while using it. At present, oil palm plantation industry is among the 
largest in Malaysia. However, in an effort to increase the prestige of the industry to a 
higher level there are challenges to be faced. Shortage of workers willing to work the 
farm for harvesting oil palm has given pain to manage oil palm plantations. Many 
have complained about the difficulty of hiring foreign workers and a high cost. 
Although there are tools that can be used to collect or transfer the proceeds of oil palm 
fruits such as carts available. However, these tools still have the disadvantage that 
requires high manpower to operate. Moreover, it is not suitable for all land surfaces 
and limited cargo space. Workload and manpower dependence has an impact on 
farmers' income. 
 
 
 
Figure 10.1: Palm Oil Fruits 
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10.2 EXISTING PRODUCT IDENTIFICATION 
Benchmarking is the process of determining who is the very best, who sets the 
standard, and what that standard is. 
 
1) Zallys Dumper-Jets Wheelbarrow 
Electric Wheelbarrow is a very powerful set up to work with loads up to 500 Kg 
(Figure 10.2). The semi-automatic tipping bucket makes unloading safe and 
convenient, allowing you to operate indoors in full compliance with the regulations 
on noise and exhaust fumes. The motor has an electromagnetic brake that safely 
prevents sliding of the vehicle on ramps at full load even on slopes of 30%. The gears 
in oil bath avoid any kind of maintenance. All Zallys vehicles are built with high 
quality material and are CE certified according to European standards. 
 
 
 
Figure 10.2: Example of Dumper-Jet 
 
2) Wheelbarrow for Construction 
It 'an electric cart with handlebar steering (Figure 10.3), with a load capacity of work 
more than 8 hours, ideal in many areas and applications through the provision of quick 
couplings that allow the attachment of various accessories such as tanks or flatbed 
interchangeable. The wheelbarrow was designed for the transportation of loads up to 
300 kg. The motor has an electromagnetic brake that is automatically inserted at the 
controls are released safely, avoiding slippage of the vehicle along with the towing 
even on ramps at full load. 
 
 
Figure 10.3: Example of Range Max S 
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3) Wheel Barrow for Gardening 
The Garden Loader is one of the most popular mini dumpers on the world market 
today (Figure 10.4). It has many advantages as follows: high productivity, built for 
strength and quality, easy to maintain, simple and safe to use, and super quick fit 
accessories. 
 
 
 
Figure 10.4: Example of Garden Loader 
 
Based on the existing products, most of the inventions are focusing on heavy-
duty application and using high tech device which may cause the cost of the product 
is expensive. Table 10.1 shows the comparison between benchmark products. 
 
Table 10.1: Benchmark Products Comparison 
 
 
 
116 
 
 
 
10.3 NEW CONCEPTUAL DESIGN 
 
10.3.1 Component decomposition and function analysis 
Component decomposition analysis is a flow chart or process that shows a 
main component and sub component that used in the product. Every part used will be 
listed with more specification. Main component will be listed to construct the 
component layout efficiently. Each of components has to relate with each other. 
Figure 10.5 shows component decomposition for Motorized Cart and Figure 10.6 
shows the function analysis.  
 
 
 
Figure 10.5: Component Decomposition 
 
 
 
Figure 10.6: Function Analysis of Motorized Cart 
 
10.3.2  Product Sketching 
After done with the concept selection, all selected concepts are combined into 
a complete structure. Figure 10.7 shows the preliminary sketch of the proposed 
concept. 
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Figure 10.7: Sketching of the proposed concept 
 
10.4 EMBODIMENT DESIGN 
 
10.4.1 Product Architecture 
Product architecture is the scheme by which the functional elements of the 
product are arranged into physical chunks and by which the chunks interact. This 
definition links architecture to system-level design and the principles of system 
engineering. The design process of our product is carried out based on the predefined 
architecture as shown in Figure 10.8.  
 
 
 
Figure 10.8: Schematic diagram of Motorized Cart 
 
10.4.2  Product Configuration 
The shape and general dimensions of components were established in 
configuration design. Exact dimensions and tolerances are established in parametric 
design. Component can be classified into special-purpose parts, standard parts, and 
standard assemblies. A part is characterized by its geometric features such as holes, 
slots, walls, ribs, projections, fillets, and chamfers. 
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 Standard parts, modules, and special-purpose part 
A standard component is usually an individual part, manufactured in 
thousands or millions, to the same specification such as size, weight, material, and 
others. Meanwhile, special purpose parts are components that its operations are 
limited to the acquisition of specific function. The special purpose components are 
usually subsidiary components. Table 10.2 shows the list of standard part followed by 
Table 10.3 for standard module and special purpose part in Table 10.4. 
 
Table 10.2:  Standard Parts 
 
 
Table 10.3:  Standard Modules. 
 
 
Table 10.4:  Special Purpose Part. 
 
 
 
10.5 DETAIL DESIGN 
 
10.5.1  Detail Drawing 
A detail drawing is the most important drawing for fabrication work. A detail 
drawing is a drawing of a part giving a complete and exact description of its form, 
dimensions, and construction. Detail drawing must be concise, in that they convey 
only the information needed to create the part, such as the size, type of material, finish, 
tolerance and any special instruction. Part drawing shows the detail of part design in 
term of its dimension and material. Overall, the motorized cart has 27 parts as shown 
in Figure 10.9.  
119 
 
 
 
 
 
Figure 10.9: Exploded view of Motorized Cart 
 
Assembly drawing is a detail drawing that shows how all of the parts interact 
of mate to each other to form a useful machine. It will allow us to identify the exact 
connection between each part. A complete assembly drawing is presentation of the 
product or structure put together, showing all parts in their operational positions. An 
assembly drawing is needed for all products or inventions that have more than one 
part. Assembly drawing for Motorized Cart is illustrated in Figure 10.10. 
 
 
 
Figure 10.10: Assembly drawing of Motorized Cart 
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10.5.2 Final Product Design Specification 
Product design specification (PDS) can be defined as a statement of what a 
not-yet-designed product which is intended to do. It is aim to ensure that the 
subsequent design and development of a product meets the needs of the user. The final 
design for this product meets the requirement of the customer. The dimensions of the 
product were the dimension of the actual product available in the industries. After 
several renovate to improve the design, the team finally concluded the final product 
specification. 
 
10.6 PROTOTYPE DEVELOPMENT 
 
Product prototyping is a replica of a product as it will be manufactured, which 
may include such details as color, graphics, packaging and instructions. It is an early 
sample, model, or release of a product built to test a concept or process or to act as a 
thing to be replicated or learned from. It is a term used in a variety of contexts, 
including semantics, design, electronics, and software programming. A prototype is 
designed to test and trial a new design to enhance precision by system analysts and 
users.  
 
10.6.1  Process Involved 
In completion of product there are many processes that need to be done. This 
process is very important to ensure that products developed are in a good situation 
and high quality. There are several process involved in producing the Motorized Cart.  
 
 
The first step for build a machine is material selection. We must choose appropriate 
material and should be considered the material properties. For food machine we 
should be use stainless steel material especially for part touch with the product. Other 
than that, we use mild steel for the frame.  
 
 
Second step is measuring. It is important to make sure that the measurement of our 
prototype to be accurate and follow the measurement that had been decided earlier to 
avoid any problem in the next stage of the process. Measurement is too important 
because this ensures that the product developed is in a stable and strong. Tools for the 
measurement we use such as ruler, measurement tape and protractor are used to 
measure dimension of all part. 
 
 
For the current part, we buy some the existing wheel barrow in market where we can 
modify it and adding some extra functionality to the product. This is a good way to 
make our product easy to be built and also reduces cost. 
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Cutting is the process to cut the raw material into desired and measured parts. There 
are not much raw materials added since we used the body of existing wheel barrow 
thoroughly. 
 
 
Others step is joining process. Welding is the suitable technique for make the frame 
more durability and able to work if in heavy duty process. Moreover most of our 
product body is made up of metal. Thus, welding are the best joining process to be 
apply. 
 
 
In this process we assemble all the part. We need to assemble every part that we have 
in order to have a complete machine. We attach other part by using chain system, 
shaft, bolt and screw. This assembly process is done accordingly based on the drawing 
that had been made. First, we assemble electric motor. After that we completed the 
power transmission system. Then, we assemble all the other part together. 
 
 
In this last process, the process involved are removing sharp edge, shaping corners, 
removing burs, cleaning and painting so that we can gain value added to the product. 
 
10.6.2  Prototyping (Assemble) Process Time 
The prototype machine fabricating / joining process takes around 2 weeks to 
complete. All the material are combined together to form the prototype of the 
motorized cart. Table 10.5 shows the time in detail description. 
 
Table 10.5: Time Duration 
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10.6.3  Final Prototype 
After we had been through all the process, we managed to complete our model. 
The model able to function smoothly as we planned. The fabrication of model has 
been completed in 2 week. Figure 10.11 shows the final prototype product of 
Motorized Cart. 
  
 
 
Figure 10.11: Prototype of Motorized Cart 
 
10.7 CONCLUSION 
 
The motorized cart has been designed following the necessary specifications 
to meet the great demand for market and customers. The special features of the 
motorized cart are able to carry heavy load without using much energy. The cart 
installed with brake system, adjustable and easy to handle make the product user 
friendly and does not required high skill in handling the cart. The machine is also able 
to increase the production which able to carried heavier load in a short time. 
In designing the motorized cart, the safety elements are given serious attention 
as it is the most important element of the cart. Due to that reason, our group has been 
deciding to use material that made up of material that can withstand high force. 
Stainless steel has a very long life because of its great resistance to corrosion. This 
will result in low maintained and longer lifespan .In size aspects, the motorized cart 
come in medium size which is easy to move to any place .It also were designed based 
on the employee comfort level. 
In conclusion, we hope that the motorized cart will give a significant 
contribution towards the customers in small industry resulting in increasing the 
productivity and economy growth in agriculture sector. We also hope that our 
prototype able to be pattern and were widely used in local and oversea markets. 
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